Study objective-To assess the impact of guidelines for stroke management on the utilisation of services by patients and the cost consequences of implementation. Design-Prospective audit. Setting-District health authority in southern England Patients-A total of 468 live non-comatose stroke patients registered between November 1991 and May 1993. Main outcome measures-A comparison between the three, six month periods for investigations performed and rehabilitation received and their associated costs. Results-The appropriateness of the use of investigations improved over time to between 88 and 92% except for computed tomography (CT) (24%). Younger, more severely impaired patients in a medical bed were more likely to have CT. Overall levels of rehabilitation were low. There was no change in use of physiotherapy (61% to 63%), a significant increase in occupational therapy (26% to 39%) and a non significant change in speech therapy (34% to 25%) over time. Guideline introduction caused a modest £23 increase in costs per patient in the 2nd six months and £41 in the 3rd six months but this sum could rise to £430 per patient if full implementation of the guidelines occurred which is still only around 13% of the costs of nursing care while in hospital. 
between the three, six month periods for investigations performed and rehabilitation received and their associated costs. Results-The appropriateness of the use of investigations improved over time to between 88 and 92% except for computed tomography (CT) (24%). Younger, more severely impaired patients in a medical bed were more likely to have CT. Overall levels of rehabilitation were low. There was no change in use of physiotherapy (61% to 63%), a significant increase in occupational therapy (26% to 39%) and a non significant change in speech therapy (34% to 25%) over time. Guideline introduction caused a modest £23 increase in costs per patient in the 2nd six months and £41 in the 3rd six months but this sum could rise to £430 per patient if full implementation of the guidelines occurred which is still only around 13% of the costs of nursing care while in hospital. Conclusions-This 18 month audit shows only modest changes in practice compared with guidelines, and overall levels of rehabilitation were low. The costs of full implementation seem considerable, but in fact constitute only a small proportion of nursing care costs.
(J Epidemiol Community Health 1997;51:520-525) process and outcome of care in certain settings.'
As long ago as 1989, the Royal College of Physicians of London published guidelines for the management of stroke and subsequently produced a package for the audit of the process of care.5 6 However, the evidence to support each component of the guidelines is often lacking, with one of the main debates being around the use of computed tomography (CT).'
Further guidelines have recently been suggested by the World Health Organization which include recommendations regarding the use of CT and rehabilitation.8
In spite of these efforts to promote standardisation in the provision of stroke care, current evidence indicates that there is still large variation in the process of care between different hospital settings. A This paper describes the way guideline care was promoted in a rural district health authority of southern England and analyses its subsequent impact on the utilisation of services by patients. The cost implications of guideline care are also explored. Although the main purpose of guidelines is to improve the quality and outcome of care, it is important to assess their cost implications. These may effect both the feasibility and, where the efficacy of an intervention is still open to debate, the desirability of their introduction. Using period 1 as a baseline, the marginal changes in cost per patient were estimated both for actual practice during periods 2 and 3 and assuming full guideline implementation. The denominators used in assessing the cost per patient were the total patient sample for the relevant period and for full guideline implementation, the total patient sample for the three periods combined. To set these marginal changes in cost per patient within the context of the broader costs of care they were compared with the average cost of inpatient ward nursing care per stroke admission. Unit nursing costs per bed day were obtained from the local hospital finance department.
RESULTS
Four hundred and sixty eight stroke patients were registered for the audit during the study period, 394 (84%) were admitted to hospital, 47 (10%) were not admitted, and 27 (6%) had a stroke while in hospital, with no significant difference over the audit time period (p=0.65). Table 2 shows the demographic and clinical features of the patients.
There were 223 (53%) patients admitted to a medical bed, 170 (40.5%) to a geriatric bed, with 27 (6.5%) admitted to another type of bed and these proportions did not change significantly over time (p=0.67). Age was a significant predictor of bed type, with 86% of those under 65 admitted to medical beds and 4% to care of the elderly beds (p<0.0001). Patients aged 75 and over were admitted to medical (40%) or care of the elderly beds (55%).
The overall median length of stay was 28 days (mean(SD) 39 (39.6)) in the 1 st period, 32 (mean 46(43)) in the 2nd, and 27 (mean 39.9(37.8)) in the 3rd (p=0.54). The median length of stay in a medical bed was 23 days compared with 36 in a geriatric bed and 32 days in other types of bed (p<0.004). The total bed days were 5933 is the 1st period, 6751 in the 2nd, and 5623 in the 3rd. Table 3 indicates the patients who had the appropriate investigations in each time period. Type of bed alone was predictive of whether full blood count, urine and electrolytes, and chest x ray were performed (geriatric beds less likely), and time period ( 3rd time period more likely) and type of bed (geriatric bed less likely) of whether a blood glucose test and electrocardiogram (ECG) were carried out. Relative to period 1, the introduction of guidelines caused a significant increase in the percentage of patients who had glucose, chest x rays, and ECGs, while the percentage of patients who received a full blood count and urine and electrolyte investigations increased from a relatively high baseline. Although showing a slight increase, the percentage of patients who had CT remained relatively low throughout the study period. Backwards stepwise logistic regression identified paralysis, speech impairment, age, and type of bed as independent predictors of whether CT was performed ( Of those with paralysis who received physiotherapy, the proportion of inpatients seen within 48 hours increased over time from 96% (97 of 102) in the 1st six months to 100% (84 of 84) in the 3rd. The proportion of outpatients seen within 48 hours also increased from 8% (1 of 13) in the 1st six months to 27% (3 of 11) in the 2nd period and 54% (7 of 13) in the 3rd period. Of those patients with a paralysis receiving occupational therapy the proportion of inpatients seen within three days did not change between the three, six month periods-74% (32/43) 1st six months, 79% (38/48) 2nd six months, 73% (38/52) 3rd six months.
The proportion of inpatients with dysphasia/ dysarthria seen within seven days decreased with time, from 95% (35 of 37 patients with impairment) in the 1st six month period to 92% (22 of 24) and 86% (12 of 14) in the 2nd and 3rd periods respectively. The proportion of inpatients with dysphagia seen within three days increased from 55% (6 of 11) in the 1st six months to 79% (11 of 14) and 83% (5 of 6) in the 2nd and 3rd periods respectively. All outpatients were seen within 13 weeks in all three, six month periods.
Backward stepwise logistic regression identified those factors predicting receipt of therapy for patients with the relevant impairment: paralysis for physiotherapy (table 6) and occupational therapy and speech/swallowing impairment for speech therapy. The significant predictors of receipt of occupational therapy were lack of a swallowing impairment, medical bed, time period (increase over time). The only significant predictor of speech therapy was being in a medical bed. For each time period tables 3, 5, and 7 indicate the actual spending on the interventions and therapy sessions covered by the guidelines. Actual spending is the product of the unit costs and the number of patients receiving guideline care. For therapy the total costs cover both the initial and follow up sessions received by patients. Mean sessions received per patient were 14.5 for physiotherapy, 5.3 for occupational therapy, and 1.5 for speech therapy.
Total cost figures are summarised in the first three rows and columns of table 7. Also given are two alternative cost figures for full guideline implementation. Both assume that the total patient sample (468 patients) should have received guideline interventions. The penultimate column assumes eligible patients who did not receive therapy would have only received an assessment session. These additional patients numbered 168 for physiotherapy, 296 for occupational therapy, and 255 for speech therapy. The final column assumes that assessment would have led to these patients receiving the mean number of therapy sessions.
Figures in table 7 indicate overall average costs per patient in each time period for the elements of care covered by the guidelines and for the alternative full implementation estimates. Relative to the value in period 1, the figures in the final row of table 7 indicate the actual and potential impact of guidelines on average costs per patient. Guideline introduction actually caused a modest rise in average patient costs, £23 in period 2 and £41 in period 3, but this increase could rise by an estimated £430 per patient given full implementation.
These average cost increases need to be set in the context of the broader costs of stroke care. At the study hospital nursing costs per bed day are currently £92.50 for geriatric ward care and £83 for medical ward care. In the study population, the mean patient stay for stroke patients treated in geriatric beds was 45.97 days and that for medical beds was 32.03 days. Hence, at current prices, mean nursing costs per stroke case assigned to geriatric care were around £4250 and those per case assigned to medical care were around £2660. Given the mix of admissions in the study population, mean nursing costs per case were estimated as £3300. Hence the largest estimated increase in cost per case resulting from guideline care (£430) is only around 13% of the costs of inpatient nursing care.
Discussion
Although there is an increasing use of audit within the health care professions, the consequences of guideline implementation on practice over a sustained period of time, and the implications for the cost of the service, have not often been addressed concurrently. This audit was conducted over an 18 month period allowing adequate time for regular review of the data by all the health care professionals involved in the audit. The audit was funded by a regional audit programme to develop a model for stroke audit and the audit itself was not without resource implications. In order to obtain the information for this audit junior hospital doctors completed clerking proformas from which a research nurse, employed full-time, abstracted the data. Without such a resource it would require the time, training, and commitment of members of the health care professionals managing the stroke patients to input the data and analyse it, and it is doubtful, in our opinion, whether this is feasible. The estimated cost of data collection was C118 per case, which is expensive in comparison with £44 for patients assessed at 3 months after prostatectomy in the United Kingdom. ' " These standards are based wherever possible on scientific evidence but for much of stroke care the evidence is not strong. Grimshaw et al reviewed the evidence for the development and implementation of clinical practice and concluded that although guidelines can be used to help change clinical practice, their adoption is not automatic and will depend on various factors particularly their validity. Validity depends on how well evidence is identified, synthesised, and incorporated into the guidelines. As the evidence for the use of the specific investigations for stroke care have not been shown in a controlled setting to alter outcome, particularly the use CT, the impetus for health care professionals to adhere to the guidelines may be weakened.5
One method of improving adherence to guidelines may be by gaining local ownership, although the evidence for this is conflicting.4
The District Stroke Working Party met on seven occasions to agree standards, which were also discussed at departmental audit half days. There was consequently adequate discussion and dissemination of the standards. The junior hospital medical staff completed the stroke clerking sheet for most patients and they considered them to be educationally useful, but despite their increasing use over the audit period the processes of care did not change significantly for many key elements of care and varied considerably between different groups of patients.
These guidelines represent the main processes of care considered by the stroke working group. It proved difficult to measure some of the standards, particularly that for use of CT scans which was not explicit with regard to inclusion and exclusion criteria. The audit was unable to adequately collect detailed information to assess whether a patient had a "serious comorbidity" and the "severity" of the stroke as there are no easily administered scales for these parameters for stroke. To a large extent this was due to the low adoption of guideline care but even full implementation of guidelines was predicted to have relatively small cost consequences. In the opinion of the authors such small rises in overall patient costs should not represent a barrier to the introduction of guideline care for stroke. However, in situations where the cost consequences of guideline adoption are greater the need for good quality clinical evidence to support the guidelines is also greater. For this reason it is important that the revenue consequences of guidelines are always assessed as part of their planned introduction.
In summary, this audit of common aspects of stroke management over an 18 month period has shown that despite local development and feedback, adherence to guidelines is relatively poor. There was also little improvement over time with a considerable amount of unmet need. Because of the low levels of adherence to guidelines the costs of implementation was relatively modest but full implementation would add 13% to the cost of care.
